Given the previously documented higher rates of smoking among 2-year college students in comparison with 4-year university students, this study compares smoking patterns, attitudes and motives among 2-year and 4-year college students. Two thousand two hundred and sixty-five undergraduate students aged 18-25 years at a 2-year college and a 4-year university completed an online survey in 2008. Current (past 30-day) smoking was reported by 43.5% of 2-year and 31.9% of 4-year college students, and daily smoking was reported by 19.9% of 2-year and 8.3% of 4-year college students. Attending a 2-year college was associated with higher rates of current smoking [odds ratio (OR) 5 1.72] and daily smoking (OR 5 2.84), and with less negative attitudes regarding smoking, controlling for age, gender, ethnicity and parental education. Also, compared with 4-year college student smokers, 2-year college smokers had lower motivation to smoke for social reasons, but more motivation to smoke for affect regulation, after controlling for age, gender, ethnicity and parental education. Two-and 4-year college students report different smoking patterns, attitudes and motives. These distinctions might inform tobacco control messages and interventions targeting these groups of young adults.
Introduction
Cigarette smoking is the leading preventable cause of disease and death in the United States [1] . While first experimentation with cigarettes typically occurs earlier in life, smoking frequency increases and regular smoking is usually established in early adulthood [2, 3] . In fact, the 2008 National Survey on Drug Use and Health found that smoking prevalence peaks in early adulthood, with well over one-third of those aged 18-25 years reporting smoking in the past month [4] . Thus, addressing cessation early is crucial for avoiding smoking-related disease [5, 6] .
Over 18 million students are enrolled in colleges and universities in the United States, and nearly 7 million of those students are enrolled in 2-year institutions [7] . Despite extensive research regarding smoking among traditional 4-year college/university students, few studies have included other groups of young adults (e.g. those attending 2-year colleges) [8] [9] [10] [11] . Research on college students has found that 16% report smoking in the past 30 days [12] , which is markedly lower than the aforementioned rates of smoking (35%) found by the 2008 National Survey on Drug Use and Health. These disparate findings regarding smoking rates among the general 18-to 25-year-old population versus college students highlight the need to examine smoking prevalence and factors contributing to the higher rates among young adults not attending traditional 4-year college institutions. Previous research including 2-year colleges found higher rates of daily, 30-day point prevalence and heavy (at least 10 cigarettes day À1 ) smoking among 2-year versus 4-year college students, after controlling for important sociodemographic factors (e.g. age, socioeconomic status) [13] [14] [15] . However, psychosocial factors contributing to these higher rates have not been examined.
One's personal attitudes and beliefs about smoking have been shown to be related to smoking initiation and maintenance [16] . One important factor is one's beliefs of the health risks of smoking. Some research has indicated that the majority of 4-year college students are aware of the health consequences of smoking [17] [18] [19] and secondhand smoke [20] . Jamieson and Romer [21] found that, among 14-to 22-yearolds, many overestimated lung cancer risk. However, other research has indicated that college students underestimate the health consequences of smoking [22] [23] [24] , smoking-related mortality [25] and years of life lost due to smoking [21] . One study found that college student smokers were half as likely as nonsmokers to believe that there were health risks from smoking only on weekends or a couple of days a week [26] . One's attitude toward having relationships with smokers is also an important factor [16] . Most college students believe smoking is unattractive, and the vast majority of both smokers and nonsmokers would prefer to date a nonsmoker [17] . In addition, attitudes and beliefs about the extent to which individuals support laws restricting smoking in public, secondhand smoke exposure and tobacco advertising are related to smoking [16, [27] [28] [29] .
Smokers have a variety of reasons or motives for smoking [30, 31] . Many people, especially college students, smoke in the context of social situations [32, 33] or to enhance their level of self-confidence [30, 31] . Some smokers also engage in smoking because it helps them deal with boredom and provides a means for affect regulation, such as using tobacco to calm down or cheer up [31] .
Thus, different attitudes, beliefs and motives may lead to smoking or abstinence, and these factors may differ among 2-and 4-year college students. This is likely given the differences in smoking rates among these student populations. These factors must be examined in order to inform our understanding of smoking rates and patterns as well as to identify potential tobacco control intervention targets for other subgroups of young adults. The present study aims to provide a clearer understanding of these differences in order to inform the development of effective smoking cessation interventions.
Methods

Procedure
In October 2008, a random sample of 5500 students at a 4-year university and all young adults enrolled at least part-time at a 2-year college (n = 3334) in the Midwest were invited to complete an online survey (total invited n = 8834). Students received up to three emails containing a link to the consent form with the alternative of opting out. Students who consented were directed to the online survey. As an incentive for participation, students completing the survey received entry into a drawing for cash prizes of $2500 (one), $250 (one) and $100 (five) at each school.
Of those invited to participate, 2700 (30.6%) completed the survey (2-year college: 30.1%, n = 1004; 4-year college: 30.8%, n = 1696). The present study focused on students aged 18-25 years; thus, 2265 (2-year college students 750 and 4-year college students 1515) are included in these analyses.
The University of Minnesota Institutional Review Board approved this study, IRB# 0712S22941.
Measures
The online survey contained 108 questions assessing various health topics. For the current investigation, only questions related to demographic characteristics and smoking behavior, attitudes and motives were included.
Demographic characteristics
Demographic characteristics assessed included age, gender, ethnicity and parental educational attainment. Ethnicity was dichotomized as non-Hispanic White Smoking among college students versus other due to the homogeneity of the sample. Highest parental educational attainment was dichotomized as less than bachelors versus at least bachelor's degree based on the distribution of parental educational attainment. Other categorizations and cut-off points were examined for the parental education variable (e.g. three categories: less than high school, some college and bachelors or higher) but yielded similar results. Thus, for ease of interpretation, this dichotomization was chosen for the multivariate analyses.
Smoking behaviors
Participants were asked, 'In the past 30 days, on how many days did you smoke a cigarette (even a puff)?' and 'On the days that you smoke, how many cigarettes do you smoke on average?' These questions have been used in previous research and have been shown to be reliable and valid [14, 34, 35] . Students who reported smoking at least 1 day in the past 30 days were considered current smokers, and those reporting smoking all 30 days were considered daily smokers.
Social smoking
Participants were asked, 'In the past 30 days, did you smoke: mainly when you were with other people, mainly when you were alone, as often by yourself as with others or not at all' [32] . This variable was dichotomized as 'social smoking' (i.e. smoking mainly when with others) versus other responses.
Readiness to quit
Participants were asked, 'What best describes your intentions regarding quitting smoking: never expect to quit, may quit in the future but not in the next 6 months, will quit in the next 6 months and will quit in the next month' [36] .
Confidence and motivation to quit smoking
Participants were asked, 'On a scale of 0-10 with 0 being 'not at all confident' and 10 being 'extremely confident,' assuming you want to, how confident are you that you could quit smoking cigarettes starting this week and continuing for at least 1 month?' and 'On a scale of 0-10 with 0 being 'I don't want to at all' and 10 being 'I really want to,' how much do you want to quit smoking cigarettes?' [37, 38] Number of friends who smoke
We also asked 'Out of your five closest friends, how many of them smoke cigarettes?' [38] .
Smoking attitudes
The Smoking Attitudes Scale [16] is a 17-item questionnaire assessing attitudes toward smoking. Participants are to rate how strongly they agree (1 = strongly disagree and 7 = strongly agree) with statements across four dimensions-interpersonal relationships with smokers (e.g. 'I would not date a person who smokes'), laws and societal restrictions on smoking in public places (e.g. 'Restricting smoking in public places is unfair to smokers'), health concerns (e.g. 'Secondhand smoke is a legitimate health risk') and marketing and sale of cigarettes (e.g. 'All forms of cigarette advertising should be illegal') [16] . Higher scores indicate more negative reactions to smoking. The scale has good construct validity and subscale alphas ranging from 0.69 to 0.88 [16] . Cronbach's alpha for this scale in the current study was 0.88.
Smoking motives
The Motives for Smoking Scale [30, 31] assesses the extent to which each of 15 smoking-related motives is true for the participant (1 = not at all true and 5 = very true). The measure contains questions about four common motives: social (four items; e.g. 'Smoking helps you fit in with other people'), selfconfidence (four items; e.g. 'Smoking makes you feel more self-confident'), boredom relief (two items; e.g. 'Smoking is something to do when you're bored') and affect regulation (five items; e.g. 'Smoking helps you forget about worries'). Higher scores indicate that the motive applies to the respondent. It has demonstrated internal consistency (alphas from 0.88 to 0.93) and strong validity [30, 31] . Cronbach's alpha for this scale in the current study was 0.92. C. J. Berg et al.
Statistical analyses
Data analysis was conducted in Spring, 2009. Differences between 2-and 4-year colleges were examined with t-tests (continuous) and chi-squared tests (categorical). The effect of school type as a predictor of current and daily smoking was examined using binary logistic regression; the effect of school type as a predictor of smoking attitudes and motives was examined using blocked regression. To control for the potential influence of sociodemographics on the primary outcomes, age, gender, ethnicity and highest parental educational attainment were entered into each model first and then school type was entered to determine if it improved model fit. Analyses were conducted in SPSS 17.0 and SAS v. 9.2. Significance was set at a = 0.05 for all tests.
Results Table I describes the study sample and the differences between the 2-and 4-year college student samples. Two-year college students were more likely to be younger, female, non-Hispanic White and from families where parents attained lower education. They reported higher rates of current and daily smoking and less negative smoking attitudes. Among current smokers, 2-year college students were less likely to report being 'social smokers'. They were also less ready to quit smoking in the next 30 days and less confident in their ability to quit smoking than the 4-year college student sample, despite no differences in motivation to quit. Furthermore, they were more likely to report smoking for affect regulation, whereas 4-year college students were more likely to report smoking for social reasons.
Current and daily smoking rates
The odds of being a current or daily smoker as a function of type of school are presented in Table  II . After controlling for the aforementioned covariates (i.e. age, gender, ethnicity and parental education), the odds of a student at the 2-year college being a current smoker was 0.72 higher than the odds of a student at the 4-year college. The odds of being a smoker also increased with age and with higher levels of parental education. The decrease in deviance and the non-significant Hosmer-Lemeshow indicate an adequately fitting model. The odds of a student at the 2-year college being a daily smoker were 2.84 compared with students at the 4-year college. That is, for every student at the 4-year college who reported being a daily smoker, there were almost three students at the 2-year college who were daily smokers. The odds of being a daily smoker also increased with age. The decrease in deviance and the non-significant Hosmer-Lemeshow indicate an adequately fitting model.
Smoking attitudes and motives
After controlling for demographic characteristics, 2-year (versus 4-year) college students had lower levels of negative attitudes about smoking, F (5, 2152) = 17.07, P < 0.001 (Table III) . Among current smokers, differences in smoking attitudes between school type remained, F (5, 753) = 5.04, P < 0.001. Among current smokers, after controlling for demographic characteristics, students at the 2-year college reported lower levels of motivations to smoke for social reasons, F (5, 773) = 7.47, P < 0.001, whereas students at the 2-year college reported higher levels of motivations to smoke for affect regulation, F (5, 773) = 2.97, P = 0.011 (Table IV) . In addition to the type of school, gender and age were related to the motivation to smoke for social reasons: Females and older students reported lower levels of motivations to smoke for social reasons.
Discussion
In comparison with students enrolled at the 4-year college, those attending the 2-year college had higher odds of current smoking and daily smoking, as well as lower levels of negative attitudes about smoking. In addition, students at the 2-year college reported higher motivation to smoke to regulate affect, but lower levels of motivation to smoke for social reasons, when compared with students at the 4-year college.
Smoking among college students The rates of current (31.9%) and daily smoking (8.3%) among 4-year college students and the rates of current (43.5%) and daily smoking (19.9%) among 2-year college students in this study were higher than the rates reported by American College Health Association (5% daily smokers and 16% current smokers) [12] . The reasons for this disparity in smoking behavior reports are unclear. The ACHA survey asks, 'Within the last 30 days, how many days did you use cigarettes?' This question is not substantively different from our assessment of 'In the past 30 days, on how many days did you smoke a cigarette (even a puff)?' However, the qualifier of 'even a puff' may have increased reports of using cigarettes in the current sample. In addition, 120 of the colleges assessed per the ACHA survey were 4-year colleges, with 19 being 2-year colleges, which may have also contributed the differences found in overall prevalence Although smokers at the 2-year and 4-year schools were equally motivated to quit smoking, 2-year college student smokers were less ready to quit in the next month and were less confident in their ability to quit. The reasons for this are unclear but highlight the need to prioritize 2-year college students and conduct further research to understand Reference groups for gender (= male), ethnicity (= white), parental education (= less than a bachelor's degree) and type of school (= 4-year university). Smoking among college students the barriers and relative lack of self-efficacy among this group of young adults. Our results confirm prior findings that sociodemographic differences contribute to the observed disparity in smoking prevalence rates. In this sample, 2-year college students were more likely to be younger, female, non-Hispanic White and from lower socioeconomic backgrounds. Some research has indicated that smoking increases with age [14, 39] , female students are more likely to smoke than males [40, 41] and those from lower socioeconomic status backgrounds are more likely to smoke [42] . In this study, being older was related to higher rates of current smoking and daily smoking. Also, nonHispanic Whites were more likely to be current smokers than other ethnic groups. However, in agreement with previous research [14, 15] , these sociodemographic differences did not account for differences in smoking rates among 2-year and 4-year college students.
Our findings highlighted that smoking attitudes and reasons for smoking are important factors that might contribute to differences in smoking rates. Factors independently associated with having less negative attitudes toward smoking included being 2-year college students, being male and being nonHispanic White. Research has shown that nonsmoking undergraduate students from traditional 4-year colleges believe that smoking is relatively unattractive, and both smokers and nonsmokers preferred dating nonsmokers to smokers [17] . However, this study found that 2-year college students had less negative attitudes about having relationships with smokers and the health consequences of smoking and secondhand smoke.
Two-year college students were more likely to smoke to regulate affect-that is, they were more likely to smoke to relax when they were anxious or angry [30] . Two-year college students are more likely to be employed, be married or divorced and have other responsibilities that might increase stress [15] . One explanation might be that 2-year college students may use smoking to cope with these stressors. The fact that 4-year college students have a higher daily smoking rate may be explained by other research indicating that individuals with higher levels of stress smoke at higher rates [43] . Four-year college students, as well as those who were younger and male, were more likely to smoke for social reasons. Findings regarding gender and age in relation to social smoking have been previously documented [33, 44] . These findings are also consistent with our finding that 4-year college students are more likely to report being social smokers. It is important to note that, while mean differences between groups on smoking for social reasons and affective regulation were statistically significant, the amount of variance explained was still so small as to indicate that school type does not explain a great deal of the variability in participants' attitudes toward or reasons for smoking. Moreover, the practical significance of such small differences remains unclear. More research is needed to test the utility of differentially targeting smoking motives in intervention programs for 2-year versus 4-year college students.
The smoking patterns, attitudes and motives among these subgroups of college students suggest that students might be receptive to different interventions and messages [45] [46] [47] . Interventions targeting 2-year colleges might highlight the negative consequences of smoking and suggest important strategies to help regulate negative emotions and manage stress, whereas effective interventions targeting 4-year colleges may address how to manage social situations where smoking is likely to occur. However, further research is needed to determine the practical significance of these findings and explore other psychosocial targets that might contribute to these smoking behaviors.
These differences in smoking characteristics among 2-year and 4-year students may have significant implications for research and practice. First, these findings highlight the importance of including 2-year colleges in population-based assessments of smoking and other health risk behaviors. Moreover, these differences may reflect the variability that likely exists among young adults in the broader context (i.e. including those who do not attend college). Thus, future research is encouraged to target other segments of young adults, such as those not enrolled in college (e.g. those in the workforce or military), as noted in similar research [8] [9] [10] [11] . In addition, understanding the patterns of smoking among these groups as well as other psychosocial variables (e.g. attitudes, motives) that contribute to different patterns of use is critical for developing effective interventions to reduce smoking during young adulthood. Furthermore, the differences in smoking patterns (i.e. daily or 30-day point prevalence) highlight the importance of providing more intensive cessation assistance to those engaging in regular smoking.
Study limitations
This study has some limitations. First, it included only two colleges in the Midwest, with participants being primarily female and White/Caucasian. Although these characteristics reflect the demographics of the colleges from which the sample was selected, they may not reflect the demographics of all American colleges, limiting generalizability. In addition, because nonrespondent information was not assessed, we cannot infer how this sample differs from nonrespondents. Furthermore, the models explained little variability in smoking behaviors, attitudes and motives, ranging from 2 to 5%. This could be the result of other important but unaccounted for factors also contributing to these smoking-related characteristics (i.e. smoking history, other drug use, environmental factors). Also, given the large sample size (a strength of the study), observed differences in smoking attitudes and motives may reflect subtle variation in these psychosocial characteristics. However, these differences also seem to align with the rates of current, daily and social smoking in this study and prior research [13] [14] [15] , arguing that these variations are important as they relate to smoking behavior. Future research should examine these differences qualitatively and test additional Smoking among college students factors that may account for differences in smoking behavior between 2-year and 4-year college students. Doing so will further inform the development of interventions targeting psychosocial factors related to smoking among these subgroups of young adults. Last, smoking status was assessed using self-reported data (i.e. no biochemical verification). However, there is no reason to assume differential rates of biased reporting. Despite these limitations, these findings provide strong support for continued investigation of differences in smoking and other health behaviors among different segments of young adults.
Conclusions
Students' demographic characteristics may differentially influence smoking behaviors, attitudes and motives. However, even controlling for these characteristics, 2-year and 4-year college students report different smoking rates, patterns, attitudes and motives in the current study. Therefore, tobacco control initiatives may attend to different psychosocial factors that influence smoking among 2-and 4-year college students. Future research might identify other attitudinal and lifestyle characteristics that influence smoking among these populations in order to inform cessation interventions among 2-and 4-year college students.
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